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Filter with a filter housing 

A filter has a filter housing and a receiving chamber within the filter housing into 
which a filter element is insertable. The filter housing has a housing cover for opening 
and closing an opening in the receiving chamber. The housing cover is disposed in 
an area of the filter housing between the inflow side and the outflow side of the filter 
element. 



Description 

[0001] The invention relates to a filter in a filter housing according to the generic part 
of claim 1. 

[0002] An air filter is described in US 6 322 602 B2 that has an axially permeated 
filter element inside a cylindrical filter housing. The receiving chamber for receiving 
the filter in the filter housing is closed at an axial end on the inflow side of the filter by 
a housing cover that is released to replace the filter element, wherein the filter 
element can be axially removed from the receiving chamber and replaced by a new 
filter element. 
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[0003] This configuration has the disadvantage that the housing cover must be 
removed in the inflow area to replace the filter element, which necessitates 



dismounting the entire filter housing from its mounting position, because the housing 
cover is connected to the feed lines for feeding the air to be cleaned. Thus, replacing 
the filter element can only be accomplished with substantial effort, causing the 
maintenance time to increase and considerable maintenance costs to be incurred. 

[0004] The invention addresses the problem of providing a filter of simple 
constructional design that can be maintained with little effort. Another aim is to 
improve use of the space inside the filter housing. 

[0005] This problem is solved according to the invention with the features of claim 1. 
The subclaims define appropriate developments of the device. 

[0006] In the filter according to the invention, the housing cover is located in an area 
of the filter housing between the inflow side and the outflow side of the filter element 
and is positioned outside the flow path of the liquid or gaseous fluid to be cleaned. 
Thus, the housing cover is not an obstacle for the fluid to be cleaned, so the filter can 
be integrated into the line system in such a way that the connection points between 
the line sections for feeding or discharging the fluid on the inflow side and outflow 
side form a continuous, obstacle-free flow paths in combination with the filter 
element. Undesired spaces blocking the flow of fluid can thus be avoided. In addition, 
the filter can be axially installed in the flow path in a constructively simple manner. 

[0007] It is sufficient for maintenance purposes to open the housing cover, 
whereupon the receiving chamber inside the filter housing is made accessible and 
the dirty filter element can be replaced with an unused filter element without 
dismounting of the filter from its mounted position in the line system being necessary. 
The lines for crude and clean air do not need to be removed in order to change the 
filter element. Maintenance work is considerably simplified as a result. 

[0008] Another advantage, in particular, is that the connections in the inflow area and 
the outflow area of the filter are disposed coaxially to the direction of flow through the 
filter element, thus obviating the need for complex and space-filling connector parts, 
and generally achieving a compact design that is smaller to build. In a preferred 
embodiment, the receiving chamber including the filter element disposed therein is 
axially permeated by the medium to be cleaned, whereby the housing cover radially 
confines the receiving chamber externally and is therefore not directly located in the 
flow path, and can be released from or attached to the filter without assembly work 
being necessary. After the housing cover is opened, the filter element can be radially 
removed or inserted into the receiving chamber. 

[0009] The dimensions of the receiving chamber inside the filter housing can be 
adapted precisely to the size of the filter element without impairing insertion or 
removal of the filter element. If necessary, however, it may be conducive to provide 
fitting tolerances for easier insertion and removal of the filter element. It may also be 



advantageous to make the receiving chamber longer in the flow direction of the fluid 
to be cleaned than the filter element, whereby the resultant axial clearance can also 
be used for fixing or locking the filter element. 

[0010] A particularly compact embodiment can be achieved in the case of an 
approximately cylindrical receiving chamber by using an appropriately shaped filter 
element that is permeated in the direction of its cylindrical axis. Alternatively, the filter 
element may also have an oval and axially permeated cross-section. Other cross- 
section shapes are also possible. 

[0011] The filter element is advantageously form-locked into place inside the 
receiving chamber, whereby the form-locking engagement can be in the direction of 
permeation of the filter element and/or orthogonally to the direction of permeation. In 
a preferred embodiment, locking and particularly a form-locking engagement is 
achieved by means of locking elements located on the inner side of the housing 
cover and co-operated with associated locking elements on the filter element. In said 
embodiment, the filter element is automatically locked into place when the housing 
cover is closed. 

[0012] The filter element is advantageously received in a separate support housing 
comprising a separate component that is independent of the filter housing and is 
inserted into the receiving chamber. This embodiment offers the advantage that, in 
addition to supporting and holding the filter element, the filter element can also be 
guided and locked in the receiving chamber by simple means, for example by 
disposing guide elements or locking elements on the support housing of the filter 
element. The support housing is able to absorb additional forces both in the direction 
of permeation as well as orthogonally thereto, without affecting the filter element 
received by the support housing. 

[0013] A guide portion that engages with a guide track provided on a wall of the 
receiving chamber can thus be disposed on the support housing of the filter element. 
When inserting the filter element into the receiving chamber, the guide portion on the 
support housing is moved along the guideway, whereby an adjusting movement is 
performed not only in the circumferential direction but also in the axial direction in 
order to guide the filter element into its position in the receiving chamber and to 
remove it from the receiving chamber. By means of this positive guiding movement, it 
is possible, in particular, to adjust a sealing element in its seat for separating the 
inflow side and the outflow side of the filter element, or to remove it from its seal seat, 
without having to overcome large frictional forces that would oppose an adjusting 
movement. This combination of rotational and displacing movement of the support 
housing is that of a bayonet lock. 

[0014] The filter element can be detachably inserted into the support housing, 
particularly in an axial direction, so the support housing can be re-used in the event 



of a filter replacement. However, it may also be advantageous to attach the filter 
element non-detachably to the support housing, for example with adhesive. 

[0015] A prefilter in the form of a cyclone prefilter is conducively provided upstream 
from the filter element. In the cyclone prefilter, the dirt particles to be extracted are 
carried outwards by the centrifugal force in a rotating air stream and discharged. The 
prefiltered dust can be removed from the filter via a discharge opening. 

[0016] Reference is made to the other claims, the description of the figures and the 
drawings with regard to other advantages and appropriate embodiments. The 
drawings show: 

Fig. 1 a perspective view of a filter that is axially permeated by the fluid to be 
cleaned and which has a radially disposed, closable housing cover on a 
filter housing, 

Fig. 2 a longitudinal or axial section through the filter in Fig. 1 , 

Fig. 3 a perspective illustration of a filter element that is inserted into the filter 
housing and which is received by a separate support housing, 

Fig. 4 a perspective view of a portion of the filter element with support housing 
that is inserted into a receiving chamber inside the filter housing, 

Fig. 5 an exploded view of a filter with oval-shaped filter element and support 
housing and support housing, 

Fig. 6 an illustration as in Fig. 5, but with a housing cover that form-Iockingly 
locks the filter element and the support housing to the filter housing. 

[0017] In the Figures, the same components are marked with the same reference 
numerals. 

[0018] Filter 1 as shown in Fig. 1 is specifically an air filter that is disposed, for 
example, on the intake side of an internal combustion engine and upstream from the 
air intakes of the engine in order to clean the combustion air. Filter 1 has a filter 
housing 2 in which the filter element is received, and a housing cover 3 for closing a 
receiving chamber that receives the filter element. The housing cover 3 can be 
locked by means of locking elements 4 to the filter housing 2. The filter element is 
approximately cylindrical in shape and is axially permeated in the direction of the 
longitudinal axis 5 as shown by the arrows. The crude air for cleaning is axially fed to 
filter 1 on its inflow side, and the cleaned air also exits the filter axially on the outflow 
side of the filter. 



[0019] The central filter element received by the filter housing has an upstream 
prefilter in the form of a cyclone prefilter 6. The crude air is appropriately fed to the 
cyclone prefilter 6 in a rotating air stream, whereupon the particles of dirt in the crude 
air are carried outwards by the centrifugal force in the cyclone prefilter and can be 
discharged from the prefilter housing via a downwardly extending discharge opening 
7. A fine filter 8 is additionally provided downstream from the central filter element 8, 
said fine filter being positioned adjacent the outflow side of the filter. 

[0020] As can be seen from Fig. 2, the central filter element 9 is received in a 
receiving chamber 11 inside the filter housing 2, said filter element being axially 
disposed between the cyclone prefilter 6 and the fine filter 8. Filter element 9 sits in a 
support housing 10 that is cylindrical in shape and configured as a separate 
component of the device. Support housing 10 forms a hollow cylinder in which filter 
element 9 is received. Filter element 9 may be bonded to the support housing 10. 

[0021] In order to separate the inflow or crude air side from the outflow or clean air 
side, there is provided adjacent the downstream fine filter 8 and attached to the outer 
side of support housing 10 a sealing ring 12 that seals the outer side of support 
housing 10 with the wall of the receiving chamber when filter element 9 is in the 
mounted position, such that the crude air side and the clean air side of the filter are 
sealed against any axial flow of air. A second sealing ring 13 may be provided on the 
housing of fine filter 8 adjacent and parallel to the first sealing ring 12 in order to 
support the sealing effect. 

[0022] It is also appropriate if the prefilter in the form of cyclone prefilter 6 and the 
downstream fine filter 8 each have their own housing separate from filter housing 2, 
which is fixedly attached in the mounted position to the filter 1 . 

[0023] Between the air outlet side 14 of cyclone prefilter 6 and the air inlet side 15 of 
the central filter element 9 there is a cavity 16 within receiving chamber 11 that can 
be used for axial displacement of filter element 9, including support housing 10, 
during insertion into receiving chamber 11 and removal from receiving chamber 11. 
Said axial displacement is accompanied, in particular, by a rotational movement of 
support housing 10 and filter element 9, whereupon a bayonet lock can be realized 
that comprises both a translational and a rotatory movement of filter element 9. The 
rotatory and translational movement is advantageously performed as a positively 
guided movement, with guide means on the filter housing co-operating with 
associated guide means on the support housing. Said guide means comprises a 
guideway 17 (shown in Figs. 2 and 4) fixedly attached to the filter housing, said 
guideway being engaged by a hook-like guide portion 18 (shown in Figs. 3 and 4) on 
support housing 10. 



[0024] In addition to closing receiving chamber 11, housing cover 3 also performs a 
locking function by form-locking with filter element 9 the support housing 10 inserted 
into receiving chamber 11. Locking is achieved by means of locking elements 20 and 
21 on the periphery of support housing 10 and on the inner side of housing cover 3, 
the first locking element 20 on support housing 10 being configured as a radially 
protruding flange that extends in the locking position into the second, groove-shaped 
locking element 21 on the underside of the housing cover 3. It is appropriate if the 
lock provides form-locking engagement in both the axial and the circumferential 
direction. 

[0025] Fig. 3 shows an isolated illustration of the hollow-cylinder support housing 10 
with filter element 9 therein. Support housing 10 is advantageously made of plastic 
and has radially extending struts 22 on the inner side that lend additional stability to 
filter element 9. There is also a handle 23 disposed on the casing of support housing 
10 and running parallel to the axial direction, for easier handling during insertion and 
removal of the filter element and/or the support housing. In Figs. 3 and 4, the radially 
protruding, circumferentially extending and flange-like locking element 20 can be 
seen to the side of handle 23. 

[0026] The guide portion 18 extends in the axial direction on the casing of support 
housing 10. As shown in Fig. 4, the hook-shaped guide portion 18 engages guideway 
17 when operationally mounted, said guideway being attached to the filter housing 2 
and running with an axial component approximately spirally in the circumferential 
direction. When support housing 10 makes a rotational movement, the support 
housing including filter element 9 simultaneously makes a translational movement in 
the axial direction. 

[0027] A total of two guideways 17 and 19 are provided that are mirror symmetric to 
each other, and between which there is a gap via which the complementarily shaped 
guide portion 18 on the support housing 10 can be pushed onto one of the two 
guideways 17 and 19 or removed from said guideways. 

[0028] In the filter described in the foregoing, the housing cover that closes the 
opening of the receiving chamber is attached to the filter housing with the locking 
elements that affix it. A sword-like locking portion disposed on the cover may also be 
used as locking element, with the help of which a counter bearing on the support 
housing is pressed against the seal of the filter element on closing the housing cover. 
An eccentric lever disposed on the support housing and compressed between the 
seal and filter housing by rotating the support housing may also be used as the 
closing or locking element. 

[0029] When the locking elements are released, the housing cover can either be 
swung on a hinge or completely removed. According to an alternative embodiment of 
the invention, it may also be conducive to dispose the cover so that it slides on the 



wall of the recess, so that it can slide in the circumferential direction or in the radial 
direction on the inner side or the outer side of the wall to open and close the housing 
cover. 

[0030] The filter 1 shown in Fig. 5 has the same basic structure as that shown in 
Figs. 1 and 2, but with the difference that filter element 9 and the support housing 10 
receiving the filter element each have an oval cross-section. The receiving chamber 
11 in filter housing 2 has a corresponding inner cross-section for receiving the 
cartridge comprised of a support housing and filter element. The cartridge is radially 
inserted into the receiving chamber 1 1 and is axially permeated by the medium to be 
cleaned. The upper opening of receiving chamber 1 1 through which the cartridge is 
inserted is closed by means of housing cover 3. 

[0031] As in the previously described embodiment, filter housing 2 has an upstream 
cyclone prefilter 6 and a downstream fine filter 8, whereby fine filter 8 is axially closed 
by an outer cover portion 24. 

[0032] In the embodiment shown in Fig. 6, filter 1 also has an oval cross-section. 
However, housing cover 3 has a shape that is suitable for interlockingly fixing filter 
element 9 and support housing 10 inside receiving chamber 1 1 in filter housing 2. For 
this purpose, housing cover 3 has two lateral cover portions 3a and 3b that, in 
combination with an upper cover plate 3c, form a housing cover with approximately 
arc-shaped cross-section for overlapping the support housing 10 and the filter 
element 9. In the mounted position, the lateral cover portions 3a and 3b are inserted 
into the receiving chamber 11 in filter housing 2 and lie between the inner wall of 
receiving chamber 11 and the casing of support housing 10. An axial locking 
arrangement for radially securing support housing 10 and filter element 9 inside the 
receiving chamber 1 1 is also provided by means of co-operating lugs on the casing 
of the support housing and on housing cover 3. 

List of reference numerals 

1 Filter 

2 Filter housing 

3 Housing cover 

3a, 3b Lateral cover portions 
3c Upper cover plate 

4 Locking elements 

5 Longitudinal axis 

6 Cyclone prefilter 

7 Discharge opening 

8 Fine filter 

9 Filter element 

10 Support housing 



1 1 Receiving space 

12 Sealing ring 

13 Sealing ring 

14 Air outlet side 

15 Air inlet side 

16 Cavity 

17 Guideway 

18 Guide portion 

19 Guideway 

20 Locking element 

21 Locking element 

22 Strut 

23 Handle 

24 Cover portion 
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element (20) that co-operates with a second locking element (21) on the housing 
cover (3) when the filter element (9) is in the mounted position. 

11. Filter according to one of claims 7 to 10, 

characterized in that the support housing (10) can be locked into and released from 
the receiving chamber (11) in the manner of a bayonet-type lock by a combined 
rotating and displacing movement. 

12. Filter according to one of claims 7 to 1 1, 

characterized in that a guideway (17, 19) running in the circumferential and in the 
axial direction and with which a guide portion (18) on the support housing (10) co- 
operates is formed at a wall of the receiving chamber (1 1 ). 

13. Filter according to one of claims 7 to 12, 

characterized in that a handle (23) is disposed on the support housing (10). 

14. Filter according to one of claims 7 to 13, 

characterized in that the inflow side and the outflow side of the filter element (9) are 
separated in the receiving chamber (11) by at least one sealing element (sealing ring 
12) impervious to flow, and that the sealing element (sealing ring 12) is attached to 
the support housing (10). 

15. Filter according to one of claims 1 to 14, 

characterized in that a prefilter (cyclone prefilter 6) is provided upstream from the 
filter element (9) in the receiving chamber (1 1 ). 

16. Filter according to claim 1 , 

characterized in that the prefilter is in the form of a cyclone prefilter (6). 

17. Filter according to one of claims 1 to 16, 

characterized in that a fine filter is provided downstream from the filter element (9) 
in the receiving chamber (11). 
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Beschreibung 

[0001] Die Erfindung betrifft einen Filter in einem Fil- 
tergehause nach dem Oberbegriff des Anspruches 1. 
[0002] In der Druckschrift US 6 322 602 B2 wird ein 
Luftfilter beschrieben, der in einem zylindrischen Filter- 
gehause ein axial zu durchstromendes Filterelement auf- 
weist. Der Aufnahmeraum zur Aufnahme des Filters im 
Filtergehause ist an einer axialen Stirnseite im Bereich 
der Anstromseite des Filters von einem Gehausedeckel 
zu verschlieSen, welcher zum Austausch des Filterele- 
mentes gelost wird, woraufhin das Filterelement aus dem 
Aufnahmeraum axial herausgenommen und durch ein 
neues Filterelement ersetzt werden kann. 
[0003] Diese Ausfuhrung weist den Nachteil auf, dass 
zum Austausch des Filterelements der Gehausedeckel 
im Anstrombereich entfernt werden muss, was zunachst 
eine Demontage des gesamten Filtergehauses aus sei- 
ner Einbauposition voraussetzt, weil der Gehausedeckel 
mit den Zuleitungen fur die Zufuhr der zu reinigenden 
Luft verbunden ist. Ein Austausch des Filterelementes 
ist daher nur mit einem erheblichen Aufwand zu bewerk- 
stelligen, wodurch die Wartungsdauer ansteigt und er- 
hebliche Wartungskosten anfallen. 
[0004] Aus der US 6,231 ,63D ist ein Luftfilter bekannt, 
bei dem ein Filterelement in einem Kippgehause ange- 
ordnet ist. Dieses Kippgehause ist in einem Stromungs- 
kanal angeordnet; der Stromungskanal wiederum wird 
mit einem Deckel verschlossen. Zum Austausch des Fil- 
terelementes ist es erforderlich, zunachst den Deckel zu 
offnen, dann das Filterelement bzw. den Halterahmen 
des Filterelementes zu entriegeln und so zu kippen, dass 
das Element entnommen werden kann. 
[0005] Der Erfindung liegt das Problem zu Grunde, ei- 
nen konstruktiv einfach aufgebauten Filter zu schaffen, 
welcher mit geringem Aufwand gewartet werden kann. 
ZweckmaGig soli auch die Raumausnutzung im Filterge- 
hause verbessert werden. 

[0006] Dieses Problem wird erfindungsgemaft mit den 
Merkmalen des Anspruches 1 gelQst. Die Unteranspru- 
che geben zweckmaSige Weiterbildungen an. 
[0007] Der Gehausedeckel sitzt beim erfindungsge- 
malien Filter in einem Bereich des Filtergehauses zwi- 
schen Anstromseite und Abstromseite des Filterele- 
ments und befindet sich aulierhalb des Stromungswegs 
des zu reinigenden flQssigen oder gasformigen Fluids. 
Der Gehausedeckel stellt somit kein Hindernis fur das 
zu reinigende Fluid dar, so dass der Filter in der Weise 
in das Leitungssystem integriert werden kann, dass die 
Anschlussstellen zwischen den Leitungsabschnitten fur 
die Zufuhr bzw. Ableitung des Fluids im Bereich der An- 
stromseite und Abstromseite gemeinsam mit dem Filter- 
element einen durchgehenden, hindernisfreien Strd- 
mungsweg bilden. Unerwunschte Stauraume fur das 
Fluid konnen vermieden werden. AuRerdem kann der 
Filter in konstruktiv einfacher Weise axial in den Str6- 
mungsweg eingebaut werden. 

[0008] FQrWartungszweckereichtesaus, den Gehau- 



sedeckel zu offnen, wodurch der Aufnahmeraum im Fil- 
tergehause zuganglich gemacht wird und das ver- 
schmutzte Filterelement durch ein unverbrauchtes Filter- 
element ausgetauscht werden kann, ohne dass hierfur 

5 eine Demontage des Filters aus seiner Einbaulage im 
Leitungssystem erforderlich ware. Die Roh- und Rein- 
luftleitungen mussen zum Filterelementwechsel nicht 
entfernt werden. Wartungsarbeiten vereinfachen sich 
hierdurch erheblich. 

10 [0009] Ein weiterer Vorteil ist darin zu sehen, dass ins- 
besondere die Anschlusse im Anstrombereich und im 
Abstrombereich des Filters koaxial zur Durchstromungs- 
richtung des Filterelementes angeordnet sind, wodurch 
konstruktiv aufwendige und raumgreifende Anschluss- 

15 stellen entbehrlich werden und insgesamt eine kleiner 
bauende und kompakte Ausfuhrung erreicht wird. In be- 
vorzugter Ausfuhrung werden der Aufnahmeraum ein- 
schliefilich dem darin angeordneten Filterelement axial 
von dem zu reinigenden Medium durchstromt, wobei der 

20 Gehausedeckel den Aufnahmeraum radial nach auften 
begrenzt und somit nicht unmittelbar im Stromungsweg 
liegt und ohne Montagearbeiten am Filter gelost bzw. 
aufgesetzt werden kann. Nach dem Offnen des Gehau- 
sedeckels kann das Filterelement radial entnommen 

25 bzw. in den Aufnahmeraum eingesetzt werden. 

[0010] Der Aufnahmeraum im Filtergehause kann in 
seinen Dimensionen genau an die Baugrolie des Filter- 
elementes angepasst werden, ohne dass dies das Ein- 
setzen bzw. Herausnehmen des Filterelementes beein- 

30 trachtigt. Gegebenenfalls kann es aber zweckmaliig 
sein, Einbautoleranzen fOr ein erleichtertes Einsetzen 
bzw. Herausnehmen des Filterelementes vorzusehen. 
Es kann aufcerdem vorteilhaft sein, den Aufnahmeraum 
in Durchstromungsrichtung des zu reinigenden Fluids 

35 langer zu dimensionieren als das Filterelement, wobei 
der hierdurch entstehende axiale Spielraum auch fur die 
Fixierung bzw. Verriegelung des Filterelements ausge- 
nutzt werden kann. 

[0011] GemSIJ der Erfindung ist das Filterelement in 

40 einem separaten Tragergehause aufgenommen, wel- 
ches ein eigenstandiges, vom Filtergehause unabhangi- 
ges Bauteil darstellt, das in den Aufnahmeraum einzu- 
setzen ist. Diese Ausfuhrung bietet den Vorteil, dass zu- 
satzlich zur Stutzung und Halterung des Filterelementes 

"5 auch eine Fuhrung und Verriegelung im Aufnahmeraum 
mit einfachen Mitteln zu bewerkstelligen ist, indem bei- 
spielsweise Fuhrungselemente bzw. Verriegelungsele- 
mente am Tragergehause des Filterelements angeord- 
net sind. Das Tragergehause ist in der Lage, sowohl in 

50 Durchstromungsrichtung als auch orthogonal hierzu 
ohne Beeinflussung des im Tragergehause aufgenom- 
menen Filterelementes zusatzliche Krafte aufzunehmen. 
[0012] So kann insbesondere ein Fuhrungsteil am Tra- 
gergehause des Filterelementes angeordnet sein, wel- 

55 ches in eine Fuhrungsbahn eingreift, die an einer Wan- 
dung des Aufnahmeraumes ausgebildet ist. Beim Ein- 
setzen des Filterelementes in den Aufnahmeraum wird 
das Fuhrungsteil am Tragergehause entlang der Fuh- 
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rungsbahn bewegt, wobei zweckmafiig sowohl in Um- 
fangsrichtung als auch in Achsrichtung eine Stellbewe- 
gung ausgefuhrt wird, um das Filterelement in seine Po- 
sition im Aufnahmeraum einzufuhren bzw. aus dem Auf- 
nahmeraum herauszunehmen. Ober diese zwangsge- 5 
fuhrte Bewegung kann insbesondere ein Dichtelement 
zur Separierung der Anstromseite und der Abstromseite 
des Filterelementes in seinen Dichtsitz verstellt bzw. aus 
dem Dichtsitz entfernt werden, ohne dass hierfur hone 
Reibungskrafte zu Qberwinden waren, welche einer Stell- io 
bewegung entgegenstehen wQrden. 
[001 3] Das Filterelement kann losbar in das Tragerge- 
hause eingesteckt sein, insbesondere axial eingesteckt 
sein, so dass im Falle eines Filterelementwechsels das 
Tragergehause wiederverwendet werden kann. Es kann is 
aber auch vorteilhaft sein, das Filterelement unlosbar mit 
dem Tragergehause zu verbinden, beispielsweise durch 
Kleben. 

[001 4] Zweckmafiig ist dem Filterelement ein Vorfilter 
vorgeschaltet, welcher insbesondere als Zyklonvorab- 20 
scheider ausgefuhrt ist. Im Zykionvorabscheider werden 
die abzuscheidenden Schmutzpartikel durch die Flieh- 
kraft in einem rotierenden Luftstrom nach aufien getra- 
gen und abgeschieden. Ober eine Austragoffnung kann 
der abgeschiedene Staub aus dem Filter entfernt wer- 25 
den. 

[0015] Weitere Vorteile und zweckmafiige Ausfuhrun- 
gen sind den weiteren AnsprOchen, der Figurenbeschrei- 
bung und der Zeichnung zu entnehmen. Es zeigen: 

30 

Fig. 1 in Explosionsdarstellung einen Filter mit ova- 
lem Filterelement mit einem, das Filterelement 
und das Tragergehause formschlOssig am Fil- 
tergehause arretierenden Gehausedeckel. 

35 

[001 6] Im in Fig. 1 gezeigten Ausfuhrungsbeispiel be- 
sitzt der Filter 1 einen ovalen Querschnitt. Der Gehau- 
sedeckel 3 besitzt jedoch eine Gestalt, die zum form- 
schlussigen Fixieren des Filterelementes 9 und des Tra- 
gergehauses 10 innerhalb des Aufnahmeraumes 11 im *o 
Filtergehause 2 geeignet ist. Hierzu weist der Gehause- 
deckel 3 zwei seitliche Deckelabschnitte 3a und 3b auf, 
die gemeinsam mit einer oberen Deckelplatte 3c einen 
Gehausedeckel mit etwa bogenformigem Querschnitt 
zum Obergreifen des Tragergehauses 1 0 und des Filter- 
elementes 9 biiden. In Montageposition sind die seitli- 
chen Deckelabschnitte 3a und 3b in den Aufnahmeraum 
1 1 im Filtergehause 2 eingesteckt und liegen zwischen 
der Innenwandung des Aufnahmeraumes 11 und der 
Mantelflache des Tragergehauses 10. Uberzusammen- so 
wirkende Absatze auf der Mantelflache des Tragerge- 
hauses und am Gehausedeckel 3 ist zusatzlich zur ra- 
dialen Sicherung von Tragergehause 10 und Filterele- 
ment 9 innerhalb des Aufnahmeraumes 1 1 auch eine 
axiale Arretierung gegeben. 55 



Patentanspriiche 

1. Filter mit einem Filtergehause, mit einem in einen 
Aufnahmeraum (1 1 ) im Filtergehause (2) einsetzba- 
ren und herausnehmbaren Filterelement (9), wobei 
das Filterelement (9) von einem Tragergehause (1 0) 
aufgenommen wird und wobei das Filtergehause (2) 
einen Gehausedeckel (3) zum Offnen und Verschlie- 
ften des Aufnahmeraums (11) aufweist, wobei der 
Gehausedeckel (3) in einem Bereich des Filterge- 
hauses (2) zwischen Anstromseite und Abstromsei- 
te des Filterelements (9) mit Abstand zum Stro- 
mungsweg des zu reinigenden Fluids angeordnet 
ist, dadurch gekennzeichnet, dass das Filterele- 
ment (9) mit Hilfe des Gehausedeckels formschlus- 
sig im Aufnahmeraum (1 1 ) gesichert ist und wobei 
eine axiale Arretierung des Filterelements innerhalb 
des Aufnahmeraums (11) gegeben ist, wobei hierfur 
der Gehausedeckel (2) seitliche Deckelabschnitte 
(3a, 3b) aufweist die gemeinsam mit einer oberen 
Deckelplatte (3c) denselben mit etwa bogenformi- 
gen Querschnitt zum Obergreifen des Tragergehau- 
ses (10) und des Filterelements (9) biiden, wobei in 
Montageposition die seitlichen Deckelabschnitte 
(3a) und (3b) in den Aufnahmeraum (11) im Filter- 
gehause (2) eingesteckt sind und zwischen der In- 
nenwandung des Aufnahmeraums (11) und der 
Mantelflache des Tragergehauses (10) aufliegen, 
wobei der Filter (1), der das Filterelement aufneh- 
mende Tragergehause (10) sowie das Filterelement 
(9) einen ovalen Querschnitt aufweist. 

2. Filter nach Anspruch 1 , dadurch gekennzeichnet, 
dass der Aufnahmeraum (1 1 ) und das Filterelement 
(9) axial von dem zu reinigenden Medium zu durch- 
stromen sind und der Gehausedeckel (3) den Auf- 
nahmeraum (11) radial begrenzt. 

3. Filter nach Anspruch 1 Oder 2, dadurch gekenn- 
zeichnet, dass das Filterelement (9) in das Trager- 
gehause (10) losbar einsteckbar ist. 

4. Filter nach Anspruch 1 Oder 2, dadurch gekenn- 
zeichnet, dass das Filterelement (9) mit dem Tra- 
gergehause (10) verklebt ist. 

5. Filter nach einem der Anspruche 3 bis 4, dadurch 
gekennzeichnet, dass am Tragergehause (10) ein 
erstes Verriegelungselement (20) angeordnet ist, 
das in Einbaulage des Filterelements (9) mit einem 
zweiten Verriegelungselement (21) am Gehause- 
deckel (3) zusammenwirkt. 

6. Filter nach Anspruch 3, dadurch gekennzeichnet, 
dass die Anstromseite und die Abstromseite des Fil- 
terelements (9) im Aufnahmeraum (1 1 ) Ober minde- 
stens ein Dichtelement (Dichtring 12) stromungs- 
dicht separiert sind und das Dichtelement (Dichtring 



3 



5 



EP 1 364 695 B1 



6 



12) am Tragergehause (10) gehalten ist. 

7. Filter nach einem der AnsprQche 1 bis 6, dadurch 
gekennzeichnet, dass im Aufnahmeraum (11) ein 
dem Filterelement (9) vorgeschalteter Vorfilter (Zy- 
klonvorabscheider 6) aufgenommen ist. 

8. Filter nach Anspruch 7, dadurch gekennzeichnet, 
dass das Vorfilter als Zyklonvorabscheider (6) aus- 
gefuhrt ist. 

9. Filter nach einem der AnsprQche 1 bis 8, dadurch 
gekennzeichnet, dass im Aufnahmeraum (1 1) ein 
dem Filterelement (9) nachgeschalteter Feinfilter (8) 
aufgenommen ist. 



Claims 

1. Filter having a filter housing, with a filter element (9) 
that is insertable into and removable from a receiving 
chamber (11) in the filter housing (2), wherein the 
filterelement (9) is accommodated in a support hous- 
ing (10) and wherein the filter housing (2) includes 
a housing cover (3) for the opening and closing of 
the receiving chamber (11), wherein the housing 
cover (3) is disposed in a region of the filter housing 
(2) between the incoming side and the outgoing side 
of the filter element (9) at a spacing from the flow 
path of the fluid to be filtered, characterised in that 
the filter element (9) is secured in the receiving cham- 
ber (1 1 ) in a positive locking manner with the assist- 
ance of the housing cover and wherein an axial lock- 
ing of the filter element internally of the receiving 
chamber (11) is provided, wherein for this purpose 
the housing cover (2) includes lateral cover portions 
(3a, 3b), which together with an upper cover plate 
(3c) form the said housing cover with an approxi- 
mately curved cross-section for engaging over the 
support housing (10) and the filter element (9), 
wherein in the assembled position the lateral cover 
portions (3a) and (3b) are inserted into the receiving 
chamber (11) in the filter housing (2) and are sup- 
ported between the inner wall of the receiving cham- 
ber (1 1 ) and the outside surface of the support hous- 
ing (10), wherein the filter (1), the support housing 
(10) that accommodates the filter element and the 
filter element (9) have an oval cross-section. 

2. Filter according to claim 1, characterised in that 
the receiving chamber (1 1 ) and the filter element (9) 
are to be traversed axially by the medium to be fil- 
tered and the housing cover (3) defines the receiving 
chamber (1 1) in a radial manner. 

3. Filter according to claim 1 or 2, characterised in 
that the filter element (9) is insertable into the sup- 
port housing (1 0) in detachable manner. 



4. Filter according to claim 1 or 2, characterised in 
thatthefilter element (9) is glued to the support hous- 
ing (10). 

5 5. Filter according to one of claims 3 to 4, character- 
ised in that a first locking member (20) is disposed 
at the support housing (1 0) and the said first locking 
member interacts with a second locking member (21 ) 
at the housing cover (3) when the filter element (9) 

10 is installed. 

6. Filter according to claim 3, characterised in that 
the incoming side and the outgoing side of the filter 
element (9) in the receiving chamber (1 1 ) are sepa- 
15 rated by means of at least one sealing element (seal- 
ing ring 12) so as to be fluid-tight and the sealing 
element (sealing ring 12) is retained at the support 
housing (10). 

20 7. Filter according to one of claims 1 to 6, character- 
ised in that a preliminary filter (cyclone pre-separa- 
tor6)thatis connected upstream of the filter element 
(9) is accommodated in the receiving chamber (1 1 ). 

25 8. Filter according to claim 7, characterised in that 
the preliminary filter is in the form of a cyclone pre- 
separator (6). 

9. Filter according to one of claims 1 to 8, character- 
30 ised in that a fine filter (8) that is connected down- 
stream of the filter element (9) is accommodated in 
the receiving chamber (1 1 ). 



35 Revendications 

1 . Filtre avec un boTtier, comprenant un element filtrant 
(9) que Ton peut introduire dans un espace de re- 
ception (1 1 ) prevu dans le bottier (2) du filtre et Ten 

40 extraire, I'element filtrant (9) etant recu parun boitier 
support (10) et le boTtier (2) du filtre presentant un 
couvercle (3) pour ouvrir et fermer I'espace de re- 
ception (1 1 ), le couvercle (3) du boTtier etant dispose 
dans une zone du boTtier (2) du filtre entre un cote 

45 admission et un cote evacuation de I'element filtrant 
(9) a distance de la voie d'ecoulement du fluide a 
epurer, 

caracterise en ce que 

I'element filtrant (9) est fixe par complementarity de 
so forme dans I'espace de reception (11) a I'aide du 
couvercle du boTtier, cet element filtrant etant bloque 
axialement a I'interieur de I'espace de reception (11) 
et, a cet effet, le couvercle (2) du boTtier presente 
des parties laterales (3a, 3b) formees conjointement 
55 avec une plaque de couvercle superieure (3c) avec 
une section en forme d'arc pour surmonter le boTtier 
support (10) et I'element filtrant (9), sachant que, 
dans la position de montage, les parties laterales 
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(3a) et (3b) du couvercle sont introduites dans I'es- 
pace de reception (11) prevu dans le boTtier (2) du 
filtre et sont placees entre la paroi interieure de I'es- 
pace de reception (1 1 ) et la surface d'enveloppe du 
boTtier support (1 0), le filtre (1 ), le boTtier support (1 0) 5 
recevant I'element filtrant et I'element filtrant (9) pre- 
sentant une section ovale. 

2. Filtre selon la revendication 1 , 

caracterise en ce que 10 
I'espace de reception (1 1 ) et I'element filtrant (9) sont 
prevus pour etre traverses axialement par le milieu 
a epurer et le couvercle (3) du boTtier delimite radia- 
lement I'espace de reception (1 1 ). 

15 

3. Filtre selon la revendication 1 ou 2, 
caracterise en ce que 

I'element filtrant (9) peut etre introduit de maniere 
detachable dans le boTtier support (10). 

20 

4. Filtre selon la revendication 1 ou 2, 
caracterise en ce que 

I'element filtrant (9) est colle au boTtier support (10). 

5. Filtre selon I'une des revendications 3 a 4, 25 
caracterise en ce qu' 

un premier element de verrouillage (20) dispose sur 
le boTtier support (10) coopere avec un deuxieme 
element de verrouillage (21 ) prevu sur le couvercle 
(3) du boTtier lorsque I'element filtrant (9) est dans 30 
la position de montage. 

6. Filtre selon la revendication 3, 
caracterise en ce que 

le cote admission et le cote evacuation de I'element 35 
filtrant (9) sont separes de maniere etanche a recou- 
pment dans I'espace de reception (1 1 ) par au moins 
un element d'etancheite (bague d'etancheite 12) et 
cet element d'etancheite (bague d'etancheite 1 2) est 
maintenu sur le boTtier support (10). 40 

7. Filtre selon I'une des revendications 1 a 6, 
caracterise en ce qu' 

un prefiltre (preseparateur a cyclone 6) raccorde en 
amont de I'element filtrant (9) est recu dans I'espace <*5 
de reception (1 1 ). 

8. Filtre selon la revendication 7, 
caracterise en ce que 

le prefiltre est realise sous la forme d'un presepara- so 
teur a cyclone 6. 

9. Filtre selon I'une des revendications 1 a 8, 
caracterise en ce qu' 

un filtre fin (8) raccorde en aval de I'element filtrant 55 
(9) est recu dans I'espace de reception (1 1 ). 
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